Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 . (Previously Presented) A semiconductor device comprising: 
a conductive element; 

a current sensor, wherein the current sensor is a magnetic current sensing device 
for sensing direct, varying or alternating current flowing through the conductive element 
wherein the current sensing device is integrated in the semiconductor device where the 
current to be measured is generated and the current sensor is galvanically isolated from 
the conductive element, wherein the current sensing device comprises at least one TMR 
device. 

2. (Previously Presented) A semiconductor device according to claim 1 , wherein the 
current sensor is suitable for measuring current with a resolution. 

3. (Cancelled) 

4. (Previously Presented) A semiconductor device according to claim 1 , wherein the 
current sensing device shares an MTJ stack with an MRAM device. 

5. (Previously Presented) A semiconductor device according to claim 4, wherein the 
MTJ stack comprises: 

an electrically insulating material designed to form a magneto-resistive tunnelling 

barrier, 

a pinned magnetic region positioned on one side of the electrically insulating 

■ 

material, the pinned magnetic region having a magnetic moment vector adjacent the 
electrically insulating material, 
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a nearly balanced free magnetic region positioned on an opposite side of the 
electrically insulating material, the free magnetic region having a magnetic moment 
vector adjacent the insulating material and oriented in a position parallel or anti-parallel 
to the magnetic moment vector of the pinned magnetic region, the free magnetic region 
including an artificial anti-ferromagnetic layer material including N ferromagnetic layers 
which are antiferromagnetically coupled, where N is an integer greater than or equal to 
two. 

6. (Previously Presented) A semiconductor device according to claim 1, wherein the 
current sensing device has a free magnetic layer which has an easy axis oriented to be 
substantially perpendicular to a magnetic field caused by current under measurement. 

7. (Original) A semiconductor device according to claim 6, the current sensing 
device having an easy axis, wherein the easy axis of the free layer is caused by shape 
elongation. 

8. (Previously Presented) A semiconductor device according to claim 1 , wherein the 
current sensing device is subjected to an additional magnetic field that can either be 
direct, varying or alternating. 

9. (Previously Presented) A semiconductor device according to claim 1 , the current 
sensing device having a pinned magnetic layer with a magnetisation direction and a free 
magnetic layer having an easy axis, wherein the magnetisation direction of the pinned 
magnetic layer is oriented at an angle, with the easy axis of the free magnetic layer, 
preferably between 45° and 135°, more preferred substantially perpendicular to the easy 
axis of the free magnetic layer. 

1 0. (Previously Presented) A semiconductor device according to claim 1, the 
semiconductor device comprising adjacent a first side of the current sensing device a first 
conductor for conveying a current (I x ) to be measured and adjacent a second side of the 
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current sensing device a second conductor for conducting current (b), the first conductor 
and the second conductor crossing but not being electrically connected. 

1 1 . {Previously Presented) A semiconductor device according to claim 1 0, the free 
magnetic layer of the current sensing device having an easy axis, wherein the first 
conductor and the second conductor each include an angle of substantially between 30° 
and 90° with respect to the easy axis of the current sensing device. 

1 2. {Previously Presented) A semiconductor device according to claim 1 0, 
furthermore comprising a feedback circuit for measuring MR changes on the current 
sensing device and for controlling current (12) in the second conductor in such a way that 
no MR change is observed on the current sensing device. 

1 3. {Previously Presented) A semiconductor device according to claim 12, wherein 
the current feedback circuit has means for generating a feedback signal indicative of the 
current (l x ) to be measured and conveyed by the first conductor. 

1 4. {Previously Presented) A semiconductor device according to claim 1 0, wherein at 
least one of the first conductor and the second conductor comprises at least one vertical 
conduction component and at least one horizontal conduction component, there being a 
corner between the vertical conduction component and the horizontal conduction 
component, thus forming a conductor structure which at least includes an L-shaped part 
of which the corner is located adjacent the current sensing device. 

15. {Previously Presented) A semiconductor device according to claim 1 , furthermore 
comprising a flux-concentrator to increase the magnetic field at the location of the current 
sensing device. 



1 6. {Previously Presented) A semiconductor device according to claim 1 5, wherein 
the flux-concentrator comprises a dummy MTJ stack which is patterned around at least 
one vertical conduction component. 
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1 7. (Previously Presented) A semiconductor device according to claim 1 5, wherein 
the flux-concentrator is ring-shaped and comprises a gap between poles, the current 
sensing device being located in the gap. 

1 8. (Previously Presented) A semiconductor device according to claim 1 , wherein the 
sensor device is compatible with CMOS or MOS processing. 

1 9. (Previously Presented) A semiconductor device according to claim 1 , wherein the 
semiconductor device is an integrated circuit. 

20. (Original) A semiconductor device according to claim 1 9, wherein the current 
sensor or sensors are arranged to sense quiescent currents (IDDQ) or transient 
currents (1DDT). 

21-29. (Cancelled) 

3 1 -32 (Cancelled) 

3 3 . (Currently Amended) A method according to claim 32, A method for 
manufacturing a semiconductor device according to claim K the method comprising 
providing an MTJ stack, 

wherein providing the MTJ stack comprises depositing a free region. 

wherein depositing a free region comprises depositing an artificial anti- 

ferromagnetic free region comprising a plurality of anti-ferromagneticallv coupled 
ferromagnetic layers, and 

the artificial anti-ferromagnetic free region having a net magnetic moment 
which is substantially zero, the method furthermore comprising modifying the net 
magnetic moment of the free region so as to make it non-zero. 
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